
varying salt concentrations have been presented and the performance in Li cells have 
been discussed. 
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A comparison of some characteristics between positive and negative cloud to ground 
flashes observed in Sri Lanka and their seasonal variations 
 
Using a system of two Direction Finding (DF) stations, a total of 5189 cloud to ground 
(CG) flashes were recorded for 39 days during the months of February, May, June, 
August, September and October in 1999.  It was observed that about 3% of the observed 
flashes were positive could to ground flashes and over 95% of the positive flashes were 
single stroke flashes.   The percentage of positive flashes varied from 17% in June to less 
than 1% in September.  The negative cloud to ground flashes had an average multiplicity 
of  1.9 and about 56% of them were single stroke flashes. The highest multiplicity of 
negative flashes was 2.6 in February and in all the other months this was below the 
average of 1.9.  The highest percentage of single stroke negative flashes was 74% in June 
and the lowest was 38% in February. 
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Preliminary results of Markov model approach in forecasting wet/dry condition over 
short periods 
 
The Markov method was utilized in developing a model fo rforecsting wet/dry 
condition over short periods.  Daily rainfall data from 8n meteorology stations, namely 
Colombo, Ratnapura, Kandy, Galle, Hambanthota, Batticoloa, Anuradhapura and 
Trincomalee were used in this study.  The preliminary results show that the first order 
Markov model, applied by considering two state (wet, dry) transtitions from a given day 
to the nest day, was successful to the level of 73% in predicting the wet or dry status for 
a given day to the next day, was successful to the level of 73% in predicting the wet or 
dry stus for a given day. The second order Markov model, which was developed by 
considering transitions from a given day couple to the day before leading to the next 
day, wet/wet-wet, wet/dry-wet, dry/wet-wet and dry/dry - wet showed slightly worse 
result (69%) than the first order model.  This indicates the level of persistence in the 
daily precipitation.  This observation was supported by the mean recurrence time of 1 
day (for rainy days) calculated from the same data set.  Both models can be used in 
short-term forecasts ranging from 1-7 days for wet/dry conditions. 
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Measurements of lightning peak currents in the first return stroke of negative cloud 
to ground flashes 
 



Measurements of lightning generated electromagnetic fields were carried out using an 
LLP lightning detection network consisting of two wideband magnetic direction finding 
(DF) stations installed at Colombo (6.90N, 79.89E) and Ratnapura (6.68N, 80.40E). A DF 
station provides information such as time of occurrence, direction, strength, multiplicity 
and polarity of CG flashes.  The peak current is usually observed when the lightning 
strike is about a few tens of meters from the ground level.  Only flashes that lower net 
negative charge to ground was considered. 
 
The measurements were carried out during the months of February, March, April, May, 
June, July, August, September and October in 1999.  The time of occurrence and the 
polarity were used as the main criteria to match the CG flashes recorded in two stations.  
A total number of 1653 records satisfied this condition.   The data shows the lightning 
peak current measurements are easily affected by the trigger thresholds, which fail to 
trigger the measuring electronics for weak signals that propagate long distances over 
ground.  The best range with maximum efficiency is found to be from 20 km to 120 km. 
Within this range, the average peak current in the first return stroke of negative CG 
flashes is 30 kA for Sri Lanka 
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Influence of wind field on development of thunderstorms in Sri Lanka 
 
The thunderstorms cause considerable damage to property and injury to humans in 
many parts of the world. 
 
A study was launched to determine the relation between the development of 
thunderstorms and the upper wind fields. The information of thunderstorms from a 
number of stations and the local upper air wind data collected during 1995-1998 were 
used in the study. 
 
The percentage number of stations reported thunder, p, was computed.  A day with p 
greater than 20 was taken as a thunderstorm day (denoted by T=1) and a day with p less 
than 20 was taken as a day without thunderstorms (denoted by T=0). 
 
Wind data was analyzed to find whether the wind shear between several pressure levels 
has any relation to the thunder activity over Sri Lanka.  For each day, with or without 
thunder activity the wind shear bwtween each pair of levels were computed and then 
the total number of such events corresponding to different ranges of wind shear were 
conunted. 
 
It was seen that the smaller wind shear in all three layers 850-500, 700-500 and 850-200 
hPa lead to development of thunderstorms and shear greater than 15 knots are favorable 
conditions for weather with no thunderstorms.  Correlation of wind shear in layer 850-
200 hPa to thunderstorm-activity is high; Correlation of wind shear in layer 850 -200hPa 
to thunderstorm-activity is high; shear in range 15-20 knots leads to high thunderstorm 
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	Solid polymer electrolytes to be used in lithium batteries are required to have high ionic conductivity, fair dimensional stability and material compatibility with electrodes.  From the point of view of commercial applications, modification of the  elect
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